Abstract. -We propose a strategy to design molecular based ferromagnets, consisting of assembling ferrimagnetic chains within the crystal lattice in a ferromagnetic fashion. The chains may be either regular or alternating. Examples of both situations are presented. The magnetic properties are discussed. One of the compounds orders ferromagnetically at 14 K, which is the highest ordering temperature reported so far for this kind of molecular materids
One of the main challenges in the field of molecular materials is the design of molecular based ferromagnets. The first compounds of this kind have been reported in the last two years [I-41. Our basic strategy along this line consists of assembling ferrimagnetic chains within the crystal lattice in a ferromagnetic fashion. This can be achieved owing to the (almost) limitless flexibility of the molecular chemistry. In this paper, we present some of the results obtained so far. We will first consider the case of regular'ferrimagnetic chains, then that of alternating ones.
Regular ferrimagnetic chains
We have synthesized the two regular ferrimagnetic chains [3, 51 MnCu(pba) (Hz0)3 -2H20 (1) and MnCu(pba0H) (Hz0)3 (2) where pba is l,3-propylenebis(oxamat0) and pbaOH is 2-hydroxy-1,3-propylenebis(oxamat0). The structure of the former chain is shown in figure 1 . That of the latter chain is almost identical with the OH-group linked to the central atom of the propylene chains. The crystal packing of the two compounds are however somewhat different. Along the a direction of the orthorhombic lattice, the shortest interchain separations are Cu ... Cu and Mn ... Mn in (1) and Mn ... Cu in (2) . This difference may be seen as follows: in the ab plane of (2), every other chain is dis: placed by slightly less than one repeat unit along the b direction of the chains compared to (1). Down to 30 K, the magnetic properties of (1) and (2) are identical and characteristic of ferrimagnetic chains. The product XMT of the molar magnetic susceptibility per MnCu unit by the temperathe presents a minimum at 115 K, which is the signature of 1-D magnetic systems with t w~ kinds of magnetic centers interacting antiferromagnetically. A theoretical model has been developped to calculate XMT, in which the high local spin SMn is treated as a classical spin and the small local spin Sc, as a quantum spin [6, 71. This model is valid for systems with only one exchange parameter like (1) an (2) as well as for systems with two alternating exchange parameters like those presented later on. In the present case, it leads to J = -24.8 cm-I (H = -JSMn.ScU). The strong magnitude of the antiferromagnetic interaction is due to the remarkable ability of bisbidentate bridging ligands like oxamato to transmit electronic effects on relatively long distances.
Below 30 K, the magnetic behaviors of (1) and (2) are different. XMT for (1) presents a sharp maximum at 2.3 K associated with an antiferromagnetic ordering of the ferrimagnetic chains. In contrast, XMT for (2) diverges upon cooling. The magnetization versus temperature plot indicates that a ferromagnetic transition occurs at 4.6 K. The fact that (1) orders antiferromagnetically and (2) ferromagnetically is attributed to the difference in crystal packing. If we assume that all the interactions between nearest neighbor ~n~+ and cu2+ ions in the ab plane, along the chains as well as between the chains, are antiferromagnetic, then we have a zero resulting magnetic moment in (1) and a non zero resulting moment in (2) as schematized hereunder:
The interaction between the ab planes in (2) is attributed to dipolar efects.
The study of the MCu (pbaOH) (HzO), .2H2O compounds with M = Fe and Co is in progress.
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The first alternating ferrimagnetic chain which has been described is MnCu(obp) (H20)3 .Hz0 (3) with obp = oxarnido bis(propionato). The Mn2+ and cu2' ions are bridged by an oxamido group on the one hand and by a carboxylato group on the other hand [7] . The XMT versus T plot for (3) presents the characteristic minimum around 40 K and shows a 3-11 antiferromagnetic ordering at 2.3 K. The fitting of the magnetic data with the classicalquantum model leads to J (oxamido) =-32 cm-' and J(carboxy1ato) =-7 cm-l. Upon replacing obp by obbz = oxmido-bis(benzoato), we have obtained two new compounds [8] , namely MnCu (obbz) .5H20 (4) and MnCu (obbz) .H20 (5) is obtained from (4) either by deshydratation under vacuo at room temperature or at ambient pressure and 50 OC. The magnetic properties of (4) down to 10 K are identical within experimental uncertainties to those of (3). This strongly suggests that the basis structure of (4) is also that of an alternating bimetallic chain. Weakly coordinated water molecules likely achieve the hexacoordination around ~n~+ and isolate magnetically the chains within the crystal lattice (Fig. 2) . In the deshydrated form (5), the hexacoordination around ~n~+ could be achieved through the packing of the chains involving the oxygen atoms of the carboxylato and (or) oxamido groups, which would provide efficient interchain interaction pathways. The x M T versus T plot for (5) exhibits a minimum around 100 K and-increases very rapidly below this temperature, suggesting that a ferromagnetic transition occurs. This is confirmed when investigating the magnetization curve M = f (T) in the 5-20 K temperature range with a SQUID magnetometer, the applied magnetic field being equal to 0.1 G (Fig. 3) . The field cooled magnetization (FCM) , obtained by cooling within the field, shows the typical feature of a ferromagnetic transition, i.e. a break in the curve around Tc= 14 K. When switching the field off, a remnant magnetization is observed that vanishes at Tc upon .warming up. Finally, the zero field cooled magnetization (ZFCM), obtained by cooling down in zero field and warming up within the field, shows a maximum at Tc, as expected for a polycrystalline ferromagnet. We also investigated the magnetization versus field curve at 4.2 K, which shows a hysteresis loop Fig. 2. -Schematic chain structure of MnCu (obbz) .5H20. 
Conclusion
To our knowledge, MnCu(obbz) .HzO is the molecular based ferromagnet, with a well defined and reproducible chemical analysis, exhibiting the highest ordering temperature. More generally, we think that our approach utilizing both the efficiency of the organic based ligands to transmit the electronic effects on long distances and the specific ability of d-met& orbitals to provide high magnetic moments will allow us to report on novel systems of this kind in the near future.
